The manuscript by Park et al presents a machine learning technique to provide operational sea ice charts. The use of machine learning is interesting from the operational side as it enables processing of large volumes of data in a consistent manner. Such sea ice charts are of significant use for the both scientific community as well as the general community.
The manuscript is well structured, though would benefit from a spell and grammar check, e.g. Sentinel is misspelled several times. The authors claim that the method is free from subjective judgements though it requires the input of manually derived open water vs sea ice charts.
Specific comments
The authors claim that by using operationally provide sea ice charts they are avoiding C1 subjective decisions in the sea ice classification training data. To my knowledge the sea ice charts provided by the US National Ice Center are based on exactly such subjective decisions and are made to the best ability of the excellent sea ice experts working there. Please clarify how the training and validation data used here are not subjected to such decisions. The manually derived open water vs sea ice maps used as input training data could also be viewed as subjectively derived data.
It is unclear if only the sea ice parts of the images were incidence angle corrected using the sea ice estimated slope or if the whole image was corrected using the slopes derived for the sea ice part of the images. Please clarify. Given that one possible reason for the low accuracy in 2019 were stated to be insufficient training data (P9 R9-11), have you tested how the classification improves/remains the same if additional training data is added? Such an assessment would add strength to the accuracy of the method presented here.
Daily ice charts using Sentinel-1 data covering at least part of the study areas used here are provided by the Norway Ice Service. A comparison with their ice charts when they overlap, spatially and temporally, would have been beneficial and added strength to the accuracy assessment. Partially as it would have provided daily instead of weekly ice charts to compare to.
Would your method work also outside the winter season? Has it been tested for other seasons? A majority of the shipping industry is dependent on sea ice charts year-round and a consistent method employed year-round is therefore beneficial.
Day of year might not correspond to the same temperature, fluxes and weather regimes. Have you considered using a weather variant input parameter instead of day of year? Such a parameter might be more suitable to capture the seasonality within the scenes.
How is the general accuracy derived? Is it a normalised average and does it account for the varying amounts of the different sea ice types? The overall accuracy of the sea ice classifier is only provided in the abstract and the conclusion. Please also provide it with the general results and discussion.
Is all level sea ice considered to have low backscatter? (P4 R7.)
How does the spatial resolution of 1 km affect the results? Have you tested using different spatial resolution sizes?
How was the value of 3 km set? (P7 R14)
Sea ice does not form bergy bits, the terminology used in Figure 3 of bergy water may therefore be misleading. Please change to a more appropriate term.
Visual inspection of Figure 7 seems to indicate that the method struggles with SAR image edges and that the same sea ice on different side of an image edge is classified differently, e.g. top right corner where one size of the edge is young ice and on the other side there is first-year ice. Please comment. Is the First-year ice observed in Figure 8 to the east of the old ice an artefact of a beam problem for the method?
What is your definition of New ice? For the ice types used here are you using the WMO C3 definitions? In Figure 9 the sea ice type FYI thin is include in the sea ice classification results. Please clarify what thin FYI means. Why is this class not used throughout?
Consider adding something indicating the semi-automatic aspect of the manuscript in the title. And also indicate that the Sentinel-1 scenes used here only reflect the winter season.
Technical comments
In many places references to the appropriate work is missing, e.g. P1, R27, P4 R15-16 and P6 R9-10. Please carefully revise the manuscript to include references to earlier work. The method is claimed to be semi-automatic in the body of the manuscript though the word semi-is left out of the abstract of the manuscript. Please correct. P1 R22-24. Unclear sentence, consider rewriting. P.1, R.14-15. Unclear sentence, consider rewriting. Minor grammatical errors are present throughout the manuscript, e.g. P2 R5 . . . Table 4 and 5 are the MFYI meant to be used also Figure 4 . What does the colorbar represent? Figure 8 . In Figure 3 and 7 the ice chart from 3 days later is used yet in Figure 8 the image from the same day is used. Please be consistent in which time interval is used for these weekly ice charts.
